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ABSTRACT
Objective: To describe the association between
ex-prisoner primary care physician contact within
1 month of prison release and health service utilisation
in the 6 months following release.
Design: A cohort from the Passports study with a
mean follow-up of 219 (±44) days postrelease.
Associations were assessed using a multivariate
Andersen-Gill model, controlling for a range of other
factors.
Setting: Face-to-face, baseline interviews were
conducted in a sample of prisoners within 6 weeks of
expected release from seven prisons in Queensland,
Australia, from 2008 to 2010, with telephone follow-up
interviews 1, 3 and 6 months postrelease.
Participants: From an original population-based
sample of 1325 sentenced adult (≥18 years) prisoners,
478 participants were excluded due to not being
released from prison during follow-up (n=7, 0.5%),
loss to follow-up (n=257, 19.4%), or lacking exposure
data (n=214, 16.2%). A total of 847 (63.9%)
participants were included in the analyses.
Exposure: Primary care physician contact within 1
month of follow-up as a dichotomous measure.
Main outcome measures: Adjusted time-to-event
hazard rates for hospital, mental health, alcohol and
other drug and subsequent primary care physician
service utilisations assessed as multiple failure time-
interval data.
Results: Primary care physician contact prevalence
within 1 month of follow-up was 46.5%. One-month
primary care physician contact was positively
associated with hospital (adjusted HR (AHR)=2.07;
95% CI 1.39 to 3.09), mental health (AHR=1.65; 95%
CI 1.24 to 2.19), alcohol and other drug (AHR=1.48;
95% CI 1.15 to 1.90) and subsequent primary care
physician service utilisation (AHR=1.47; 95% CI 1.26
to 1.72) over 6 months of follow-up.
Conclusions: Engagement with primary care
physician services soon after prison release increases
health service utilisation during the critical community
transition period for ex-prisoners.
Trial registration number: Australian New Zealand
Clinical Trials Registry (ACTRN12608000232336).

INTRODUCTION
Prisoners experience disproportionate health
burden with prevalence estimates being over
twofold higher for chronic diseases, blood-
borne viruses, alcohol and other drug (AOD)
disorders, and severe mental illness, com-
pared to the community.1 2 Previous research
has demonstrated that health often improves
while incarcerated,3 4 however, it typically
deteriorates, partly due to inadequate

Strengths and limitations of this study

▪ This is the first study to examine the association
between early primary care physician (PCP) contact
and health service utilisation rates in a large pro-
spective cohort of recently released ex-prisoners.

▪ Potential differences in participant characteristics
between those excluded from analysis and the
final study sample were empirically assessed.

▪ The fact that the Andersen-Gill model applied in
analysis controls for both interparticipant and
intraparticipant variability in event rates and the
associations between early PCP contact and
healthcare service utilisation remained significant
after adjustment for covariates and the conserva-
tive Bonferroni adjustment further strengthens
the inferences presented here.

▪ Cohort data used from the intervention and control
arms of the Passports study were shown to influ-
ence primary care utilisation; however, these effects
were controlled for in the final regression model,
limiting differential bias between PCP-contact
status groups.

▪ Other potential study limitations include a primary
reliance on self-report from ex-prisoners; hospital
utilisation was assessed as one broad category
resulting in the inability to disaggregate emergency
care from tertiary prevention contacts; a lack of
data on the specific health conditions responsible
for PCP-associated hospitalisations; and the con-
temporaneous assessment of 1-month PCP
contact and other health service utilisation out-
comes at 1 month follow-up.
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preventive measures, after prison release.5–10 The syner-
gistic effect of multiple, concurrent health conditions
may increase recidivism, and produce poor treatment
outcomes, making management of ex-prisoners’ health
especially challenging.11 12 Not surprisingly, recent
research has demonstrated a twofold increase in hospital-
isation rates for ex-prisoners within 90 days of release,
compared to matched community controls, with much of
this increased risk attributable to ambulatory care-
sensitive, and therefore preventable, conditions.13 14

Interrupted healthcare often compounds adverse
health outcomes for ex-prisoners.15–18 Continuity of care
has been shown to increase patient appraisal of care and
treatment adherence while reducing ambulatory
care-related hospitalisations.10 19 20 The primary care
physician (PCP), also referred to as ‘family physician’ or
general practitioner in Australia, plays a pivotal role in
facilitating continuity of care for vulnerable populations,
such as ex-prisoners, by coordinating healthcare assess-
ment, planning and service referral.19 21–23 In studies of
community-recruited cohorts, receiving regular, optimal
primary care has been associated with increased receipt
of preventive care24 and initial PCP contact has been
demonstrated to improve subsequent healthcare seeking,
access, and continuity25 while decreasing health inequal-
ities.26 Furthermore, consistent primary care contact has
been associated with decreased emergency department
visits27 and reduced urgent care visits for those with
complex comorbid health conditions in the commu-
nity.28 Thus, facilitating PCP contact soon after prison
release, establishing trust in this patient–physician rela-
tionship,29 and improving service continuity from prison
to the community are important public health priorities
for ex-prisoner healthcare. Community-based primary
care can be a cost-effective way of managing healthcare
for ex-prisoners.30

Currently, the effect of early PCP contact on subse-
quent health service utilisation in recently released
ex-prisoners is poorly understood. Prior to inspection of
the data presented here, we formed an a priori hypoth-
esis that access to a PCP within 1 month of release from
prison would be associated with increased utilisation of
healthcare services in the community.
In a large sample of ex-prisoners in Queensland,

Australia, the aims of the current study were to (1) esti-
mate the prevalence of PCP contact within 1 month of
release, and (2) determine the association between PCP
contact in the first month postrelease and utilisation of
mental health, AOD, hospital and subsequent PCP ser-
vices in the first 6 months postrelease.

METHODS
Study population
We used cohort data from the intervention and control
arms of the Passports study, a randomised controlled
trial of a service brokerage intervention, the design of
which is described in more detail elsewhere.31

A baseline interview was administered to 1325 sentenced
adult (≥18 years) prisoners within 6 weeks of expected
release from one of seven prisons in Queensland, Australia,
during the period 1 August 2008 to 31 July 2010. Three
follow-up telephone interviews were conducted approxi-
mately 1, 3 and 6 months postrelease. For participants rein-
carcerated at the scheduled follow-up, interviews were
conducted in custody. Interviews were conducted by
trained researchers (N=13) with prior experience inter-
viewing marginalised populations. All participants provided
informed, written consent prior to their participation.

Assessments
Baseline self-report measures included sociodemo-
graphic characteristics, lifetime chronic health condi-
tions, lifetime hepatitis C exposure, social visits in the
previous month while in prison, participation in transi-
tional programmes, postrelease supervision status, and
history of incarceration as a juvenile. The presence or
absence of a lifetime chronic condition (ie, current and/
or previous) and lifetime hepatitis C exposure (from self-
reported serological or PCR test results) were assessed
separately as dichotomous variables. Self-reported partici-
pation in transitional programmes, postrelease supervi-
sion orders (ie, parole and mandated treatment
conditions), and incarceration history as a juvenile were
assessed separately as binomial variables.
Validated screeners administered at baseline included

the Patient Activation Measure (PAM)32 used to assess
capacity for self-management of health, the Kessler
Psychological Distress Scale (K10)33 predicting severe
mental illness, and the Hayes Ability Screening Index
(HASI)34 for the identification of possible intellectual
disability (ID). The PAM score was categorised into a
dichotomous severity indicator using the median value.
The K10 score was collapsed dichotomously indicating
low/moderate versus high/very high psychological dis-
tress.35 Cognitive dysfunction was identified according to
the HASI screening tool, with scores <85 considered
consistent with possible ID.34

Current central nervous system (CNS) and non-CNS
medication usage was extracted from prison medical
records and assessed as separate dichotomous variables;
these served as proxy measures for current mental and
physical health disorders, respectively.36 History of adult
incarceration and reincarceration in the 2 years postre-
lease were assessed through deterministic linkage using a
unique prisoner identification number from Queensland
Correctional Service (QCS) records. The total number of
adult prison episodes for each participant was dichoto-
mised to indicate whether the participant had prior
prison sentences. Probabilistic data linkage was con-
ducted with the Australian National Death Index to
censor deaths occurring during the follow-up period.

Exposure—PCP contact by 1 month postrelease
The total number of self-reported PCP service utilisa-
tions within 1 month of release was dichotomised,
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indicating the presence or absence of PCP contact in
this period.

Study outcomes
Outcomes were self-reported utilisation of mental
health, AOD, hospital, and subsequent PCP services in
the community. Each service utilisation type was assessed
separately at each follow-up interview. Subsequent PCP
service utilisation was assessed at 3-month and 6-month
follow-up. Participants reported the number of type-
specific service utilisations since baseline or the previous
follow-up interview, creating three distinct follow-up time
intervals. The total reported service utilisations for each
time interval was dichotomised to indicate the presence
or absence of service utilisation at each follow-up, for
each service type.

Statistical analysis
All analyses were conducted using STATA V.13.0.37 All
primary tests were two tailed with significance set at
p<0.05. Bonferroni correction was applied to adjust for
multiple testing.
Descriptive statistics were calculated for all variables.

Independent samples t tests and χ2 analyses were per-
formed, comparing differences between PCP-contact
and no-PCP-contact groups for continuous and categor-
ical outcomes, respectively.
The association between PCP contact at 1 month post-

release and health service utilisation over the 6-month
follow-up period was estimated separately for each
service type, controlling for baseline sociodemographic,
behavioural, and cohort-specific characteristics (outlined
below). A multivariate Andersen-Gill extension of a
Cox proportional hazards model38 was fitted utilising
robust SEs for use with multiple failure time-interval
data and interval-truncation (eg, for periods of reincar-
ceration).39 40 The Andersen-Gill model was selected
because it controls for interparticipant as well as intra-
participant variability in event rates.38

Time at-risk began at the initial prison release date
and was censored on the last recorded follow-up inter-
view date in the community, or at death. If the last
follow-up was conducted in prison, the censor date was
the preceding QCS readmission. Prison sentences that
occurred within the follow-up period were truncated (ie,
interval-truncation), as the participants were not ‘at-risk’
of utilising health services in the community while incar-
cerated. Exploratory subgroup analyses were conducted
between non-recidivists and recidivists during the
follow-up period, and between first-time and repeat
offenders as identified at baseline.
All models were adjusted for age, gender, Indigenous

status, receipt of the Passports intervention,31 chronic
health conditions (including asthma, back problems,
hypertension, high cholesterol, heart disease, diabetes
and epilepsy), CNS and non-CNS medication use, social
visits in prison, hepatitis C exposure status, PAM score,
K10 score, ID status, participation in transitional

programmes, postrelease supervision orders, history of
juvenile incarceration and prior adult incarceration. Age
was fitted as a quadratic covariate (ie, age squared) due
to non-linearity. First-order interaction terms approach-
ing significance (p≈0.10) were also fitted in the final
model.
Missing covariate data were replaced using multiple

imputation (imputed datasets: N=30) applying multivari-
ate chained equations as described for use in the Cox
model.41 42 Overall, data were imputed for 68 partici-
pants (8.0%) with a maximum of three covariate values
imputed for any one participant (table 3).

Ethical considerations
The Passports study was approved by the University of
Queensland Behavioural and Social Sciences Ethical
Review Committee (Project #2007000607), QCS Research
Committee, and the Queensland Health Human
Research Ethics Committee (HREC/11/QHC/40), and
was registered with the Australian New Zealand Clinical
Trials Registry (ACTRN12608000232336).

RESULTS
Participant inclusion
Seven individuals (0.5%) were excluded as they were not
released from prison during the follow-up period due to
parole rejection or being remanded in custody on new
charges. A further 257 (19.4%) and 214 (16.2%) partici-
pants were excluded from analysis due to a complete
lack of follow-up data and/or study ‘exposure’ data (ie,
1-month PCP contact), respectively. The remaining parti-
cipants (N=847, 63.9%) were included in the analyses.
Compared with those excluded from analysis (N=478),

this study sample was less likely to identify participants as
Indigenous, significantly older, and was more likely to
report social visits in prison, to have no history of juvenile
incarceration, to screen negative for ID, to report having a
postrelease supervisory order, to report current non-CNS
medication use, to report a lifetime chronic condition,
and to report no hepatitis C exposure (table 1).

Follow-up interview occurrence
The mean (±SD) time to each follow-up was 39 (±15),
109 (±25) and 219 (±44) days postrelease for the 1, 3
and 6-month follow-up interviews, respectively.

One-month follow-up PCP contact
Overall, 394 participants (46.5%) reported PCP contact
prior to the 1-month follow-up interview. Participant
characteristics are presented overall and according to
1-month PCP contact in table 2. The majority of the
cohort was male (77.7%; n=658) and the mean (±SD)
age of participants was 34.2±11.6 years. Females (57.7%)
were 78.3% (p<0.001) more likely than males (43.3%)
to report PCP contact within 1 month. The PCP-contact
group were significantly older (37.4±12.9 years) than the
no-PCP-contact group (31.5±9.6 years, p<0.001) at
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Table 1 Passports cohort characteristics overall and by current study inclusion status

Characteristic

Study group

N (%)

847 (63.9%)

Exclusion group

N (%)

478 (36.1%)

Total passports

cohort N (%)

N=1325

Crude OR

(95% CI) p Value

Gender (N, %)

Female 189 (22.3) 91 (19.0) 280 (21.1)

Male 658 (77.7) 387 (82.3) 1045 (78.9)

1325 (100.0) 1.22 (0.92 to 1.62) 0.161*

Age (Years±SD) 34.2±11.6 31.6±9.9 33.3±11.1 2.6 (1.4 to 3.8)† <0.001‡

Indigenous status (N, %)

Indigenous 159 (18.8) 179 (37.5) 338 (25.5)

Non-Indigenous 688 (81.2) 299 (62.6) 987 (74.5)

1325 (100.0) 0.39 (0.30 to 0.50) <0.001*

Passports intervention (N, %)

Yes 415 (49.0) 250 (52.3) 665 (50.2)

No 432 (51.0) 228 (47.7) 660 (49.8)

1325 (100.0) 0.88 (0.70 to 1.10) 0.248*

Lifetime chronic conditions (N, %)

Yes 581 (68.6) 302 (63.2) 883 (66.6)

No 266 (31.4) 176 (36.8) 442 (33.4)

1325 (100.0) 1.27 (1.01 to 1.61) 0.045*

CNS medication use (N, %)

Yes 244 (30.5) 128 (29.6) 372 (30.2)

No 555 (69.5) 304 (70.4) 859 (69.8)

1231 (91.1)§ 1.04 (0.81 to 1.35) 0.740*

Non-CNS medication use (N, %)

Yes 244 (30.5) 104 (24.1) 348 (28.3)

No 555 (69.5) 328 (75.9) 883 (71.7)

1231 (91.1)§ 1.39 (1.06 to 1.81) 0.016*

Social visits in prison (N, %)

Yes 443 (52.3) 170 (35.6) 613 (46.3)

No 404 (47.7) 308 (64.4) 712 (53.7)

1325 (100.0) 1.98 (1.58 to 2.50) <0.001*

Hep C exposure status (N, %)

Positive 234 (27.6) 159 (33.3) 393 (29.7)

Negative 613 (72.4) 319 (66.7) 932 (70.3)

1325 (100.0) 0.77 (0.60 to 0.98) 0.032*

PAM score (N, %)

≤41 102 (12.0) 68 (14.2) 170 (12.8)

>41 745 (88.0) 410 (85.8) 1155 (87.2)

1325 (100.0) 1.21 (0.87 to 1.68) 0.254*

K10 distress (N, %)

Low/moderate 626 (74.1) 351 (73.9) 977 (74.0)

High/very High 219 (25.9) 124 (26.1) 343 (26.0)

1320 (99.6)§ 0.99 (0.77 to 1.28) 0.940*

HASI score <85 (N, %)

Yes 180 (21.5) 144 (31.4) 324 (25.0)

No 657 (78.5) 314 (68.6) 971 (75.0)

1295 (97.7)§ 0.60 (0.46 to 0.77) <0.001*

Transitional coordinator access (N, %)

Yes 162 (19.1) 101 (21.2) 263 (19.9)

No 685 (80.9) 376 (78.8) 1061 (80.1)

1324 (99.9)§ 0.88 (0.67 to 1.16) 0.370*

Supervised after release (N, %)

Yes 535 (63.2) 260 (54.5) 795 (60.1)

No 311 (36.8) 217 (45.5) 528 (39.9)

1323 (99.9)§ 1.44 (1.14 to 1.80) 0.002*

Juvenile incarceration history (N, %)

Yes 173 (20.6) 193 (40.8) 366 (27.9)

No 666 (79.4) 280 (59.2) 946 (72.1)

1312 (99.0)§ 0.37 (0.29 to 0.48) <0.001*

Continued
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baseline. The PCP-contact group was significantly more
likely to report a lifetime chronic condition, current
CNS and non-CNS medication use, and screen positive
on the K10 at baseline (table 2). There was a non-
significant trend for decreased 1-month PCP contact for
Indigenous ex-prisoners and conversely, increased
1-month PCP contact for ex-prisoners reporting partici-
pation in transitional programmes.

One-month follow-up PCP contact and
health service utilisation
Unadjusted Kaplan-Meier survival curves comparing
type-specific service utilisation rates between the
PCP-contact and no-PCP-contact groups are displayed in
figure 1. Compared to the no-PCP-contact group, the
PCP-contact group exhibited higher rates of utilisation
of mental health, AOD, hospital and subsequent PCP
services well beyond 180 days of follow-up, where the
number of participants ‘at-risk’ was still substantial.
Subsequent PCP service utilisation shows a delay in inci-
dence of approximately 90 days, as assessment began at
the 3-month follow-up for this outcome (figure 1).
The association between 1-month PCP contact status

and health service utilisation over the follow-up period is
shown in table 3. Multivariate Cox regression with
imputed covariate values, adjusting for confounding and
first-order interaction effects indicated that the
PCP-contact group was significantly more likely to utilise
health services, namely hospital (adjusted HR (AHR)
=2.07; 95% CI 1.39 to 3.09), mental health (AHR=1.65;
95% CI 1.24 to 2.19), AOD (AHR=1.48; 95% CI 1.15 to
1.90), and subsequent PCP (AHR=1.47; 95% CI 1.26 to
1.72) compared with the no-PCP-contact group during
follow-up (table 3). After Bonferroni correction
(p<0.0125) was applied to adjust for multiple testing, all
associations remained significant at p<0.05.
Exploratory subgroup analysis, stratified by repeat

offending, revealed that PCP contact at 1-month
follow-up predicted increased rates of utilisation of hos-
pital (AHR=2.41; 95% CI 1.46 to 3.99), mental health
(AHR=2.15; 95% CI 1.55 to 2.99), AOD (AHR=1.48;

95% CI 1.11 to 1.97), and subsequent PCP services
(AHR=1.48; 95% CI 1.25 to 1.75) for the non-recidivist
subgroup only (table 3). Conversely, subgroup analyses
showed that PCP contact status was associated with
increased service utilisation for both first and repeat
offenders, except that the effect on the utilisation of
AOD services for first offenders did not reach statistical
significance (table 3).

DISCUSSION
Almost half (46.5%) of the ex-prisoners in this study
reported community PCP contact within 1 month of
prison release. A recent Australian national survey found
that 23% of prisoners had a referral or appointment
with a medical practitioner on discharge, suggesting that
a substantial proportion of the PCP-contact group in the
current study accessed the service without prison facilita-
tion.2 Importantly, the decreased 1-month PCP contact
for Indigenous participants suggests that Indigenous
ex-prisoners may experience more barriers to commu-
nity primary care access than their non-Indigenous
counterparts, which is likely to lead to concerns about
the cultural appropriateness of mainstream primary
care.43 Ex-prisoners who reported PCP consultation by
1-month postrelease were twice as likely to utilise hos-
pital services and around 1.5 times more likely to utilise
mental health, AOD and subsequent PCP services within
the 6-month follow-up period, compared with
ex-prisoners who reported no PCP contact. Similar find-
ings have been observed in prison-to-community con-
tinuity of care studies focusing on HIV antiretroviral
treatment adherence.15 20

To our knowledge, this is the first study to examine the
association between early PCP contact and health service
utilisation in a large sample of recently released
ex-prisoners. The fact that associations between early PCP
contact and healthcare service utilisation remained signifi-
cant after adjustment for covariates and the conservative
Bonferroni adjustment further strengthens this inference.
However, the results presented here must be considered in
the context of some study limitations. Approximately

Table 1 Continued

Characteristic

Study

group

N (%)

847 (63.9%)

Exclusion

group

N (%)

478 (36.1%)

Total

passports

cohort N (%)

N=1325

Crude OR

(95% CI) p Value

Adult prison sentence (N, %)

First 340 (40.2) 104 (22.3) 444 (33.8)

Repeat 506 (59.8) 362 (77.7) 868 (66.2)

1312 (99.0)§ 0.43 (0.33 to 0.55) <0.001*

*Pearson χ2 test.
†Mean difference (95% CI).
‡Independent t test.
§Total sums to less than 100% due to missing outcome data.
CNS, central nervous system; HASI, Hayes Ability Screening Index; Hep C, hepatitis C; K10, Kessler Psychological Distress Scale; PAM,
Patient Activation Measure.
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Table 2 Cohort characteristics overall and by 1-month PCP contact status

Characteristic

PCP Contact

<1 month N (%)

394 (46.5%)

No PCP contact

<1 month N (%)

453 (53.5%)

All participants

N (%)

N=847 p Value

Gender (N, %)

Female 109 (27.7) 80 (17.7) 189 (22.3)

Male 285 (72.3) 373 (82.3) 658 (77.7)

847 (100.0) <0.001*

Age (years±SD) 37.4±12.9 31.5±9.6 34.2±11.6 <0.001†

Age (years) (N, %)

<25 64 (16.2) 142 (31.4) 206 (24.3)

25–29 67 (17.0) 91 (20.1) 158 (18.7)

30–39 128 (32.5) 137 (30.2) 265 (31.3)

≥40 135 (34.3) 83 (18.3) 218 (25.7)

847 (100.0) <0.001*

Indigenous status (N, %)

Indigenous 63 (16.0) 96 (21.2) 159 (18.8)

Non-indigenous 331 (84.0) 357 (78.8) 688 (81.2)

847 (100.0) 0.053*

Lifetime chronic conditions (N, %)

Yes 303 (76.9) 278 (61.4) 581 (68.6)

No 91 (23.1) 175 (38.6) 266 (31.4)

847 (100.0) <0.001*

CNS medications (N, %)

Yes 157 (42.4) 87 (20.3) 244 (30.5)

No 213 (57.6) 342 (79.7) 555 (69.5)

799 (94.3)‡ <0.001*

Non-CNS medications (N, %)

Yes 172 (46.5) 72 (16.8) 244 (30.5)

No 198 (53.5) 357 (83.2) 555 (69.5)

799 (94.3)‡ <0.001*

Social visits in prison (N, %)

Yes 204 (51.8) 239 (52.8) 443 (52.3)

No 190 (48.2) 214 (47.2) 404 (47.7)

847 (100.0) 0.775*

Lifetime Hep C exposure status (N, %)

Positive 114 (28.9) 120 (26.5) 234 (27.6)

Negative 280 (71.1) 333 (73.5) 613 (72.4)

847 (100.0) 0.428*

PAM score (N, %)

≤41 49 (12.4) 53 (11.7) 102 (12.0)

>41 345 (87.6) 400 (88.3) 745 (88.0)

847 (100.0) 0.742*

K10 distress (N, %)

Low/moderate 271 (69.0) 355 (78.5) 626 (74.1)

High/very high 122 (31.0) 97 (21.5) 219 (25.9)

845 (99.8)‡ 0.002*

HASI score <85 (N, %)

Yes 89 (22.8) 91 (20.4) 180 (21.5)

No 301 (77.2) 356 (79.6) 657 (78.5)

837 (98.8)‡ 0.387*

Transitional programs participation (N, %)

Yes 86 (21.8) 76 (16.8) 162 (19.1)

No 308 (78.2) 377 (83.2) 685 (80.9)

847 (100.0) 0.062*

Postrelease supervision orders (N, %)

Yes 246 (62.4) 289 (63.9) 535 (63.2)

No 148 (37.6) 163 (36.1) 311 (36.8)

846 (99.9)‡ 0.651*

Continued
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one-third of the original study group was excluded from
analysis due to a lack of exposure and/or follow-up data.
However, the Passports study cohort is generally represen-
tative of all prisoners released in Queensland during the
same time period31 and testing for informative censoring
during the follow-up period indicated no bias due to loss
to follow-up. Exclusion from analyses was associated with

factors found to both increase and decrease 1-month PCP
contact in the study analyses. Thus, it is unlikely that these
exclusions would compromise the generalisability of our
findings. The current study relied primarily on self-report
from ex-prisoners. Nonetheless, previous research has
shown that prisoner self-report of health service utilisation
can be reliable.44 The Passports intervention, received by

Table 2 Continued

Characteristic

PCP Contact

<1 month N (%)

394 (46.5%)

No PCP contact

<1 month N (%)

453 (53.5%)

All participants

N (%)

N=847 p Value

Juvenile incarceration history (N, %)

Yes 74 (19.0) 99 (22.1) 173 (20.6)

No 316 (81.0) 350 (77.9) 666 (79.4)

839 (99.1)‡ 0.272*

Adult prison sentence (N, %)

First 164 (41.7) 176 (38.9) 340 (40.2)

Repeat 229 (58.3) 277 (61.1) 506 (59.8)

846 (99.9)‡ 0.394*

*Pearson χ2 test.
†Independent t test.
‡Total sums to less than 100% due to missing outcome data.
CNS, central nervous system; HASI, Hayes Ability Screening Index; Hep C, hepatitis C; K10, Kessler Psychological Distress Scale; PAM,
Patient Activation Measure.

Table 3 Association between 1-month PCP contact and health service utilisation for 6 months postrelease

6-month health service utilisation

Unadjusted HR

(95% CI)

N=847

Adjusted HR*

(95% CI)

N=779

Adjusted HR with

imputed values*†‡

(95% CI) N=847

Mental health services 2.34 (1.78 to 3.08) 1.68 (1.24 to 2.27)† 1.65 (1.24 to 2.19)§

Non-recidivist (N=687) 2.92 (2.13 to 4.01) 2.15 (1.55 to 2.99)‡

Recidivist (N=160) 1.04 (0.58 to 1.86) 1.03 (0.60 to 1.79)‡

First offenders (N=340)¶ 2.71 (1.65 to 4.45) 2.10 (1.22 to 3.61)‡

Repeat offenders (N=506)¶ 2.16 (1.56 to 3.00) 1.60 (1.15 to 2.23)‡

AOD services 1.36 (1.07 to 1.73) 1.53 (1.18 to 1.99)† 1.48 (1.15 to 1.90)§

Non-recidivist 1.51 (1.14 to 2.01) 1.48 (1.11 to 1.97)‡

Recidivist 1.08 (0.70 to 1.65) 1.17 (0.76 to 1.81)‡

First offenders 1.07 (0.62 to 1.85) 1.45 (0.81 to 2.62)‡

Repeat offenders 1.46 (1.13 to 1.90) 1.36 (1.05 to 1.76)‡

Hospital services 2.29 (1.60 to 3.29) 2.25 (1.48 to 3.43)† 2.07 (1.39 to 3.09)§

Non-recidivist 2.92 (1.86 to 4.57) 2.41 (1.46 to 3.99)‡

Recidivist 1.28 (0.67 to 2.45) 1.03 (0.53 to 2.01)‡

First offenders 2.65 (1.39 to 5.05) 1.97 (1.02 to 3.78)‡

Repeat offenders 2.17 (1.40 to 3.35) 1.85 (1.12 to 3.06)‡

Subsequent PCP services 1.88 (1.63 to 2.18) 1.52 (1.30 to 1.79)† 1.47 (1.26 to 1.72)§

Non-recidivist 2.00 (1.71 to 2.35) 1.48 (1.25 to 1.75)‡

Recidivist 1.28 (0.86 to 1.89) 1.33 (0.86 to 2.06)‡

First offenders 1.98 (1.58 to 2.46) 1.51 (1.19 to 1.93)‡

Repeat offenders 1.83 (1.51 to 2.23) 1.46 (1.19 to 1.78)‡

*Model adjusted for age, gender, Indigenous status, Passports intervention, chronic conditions, CNS and non-CNS medication use, social
visits in prison, hepatitis C status, PAM score, K10 score, ID status, transitional services access, supervised release conditions, juvenile
offending, prior adult incarceration.
†Model fitted with first-order interaction terms.
‡Missing covariate values (8%; N=68) replaced using multiple imputation. Covariates imputed were CNS and non-CNS medication use
(N=48), HASI screening status (N=10), prior juvenile custody (N=8), K10 screening status (N=2), prior offending history (N=1), and supervised
release conditions (N=1).
§Estimate significant after Bonferroni adjustment (p<0.0125) applied.
¶Subgroup analysis total sums to less than 100% of the cohort due to missing data (N=1) on prior offences.
AOD, alcohol and other drug; CNS, central nervous system; HASI, Hayes Ability Screening Index; Hep C, hepatitis C; ID, intellectual disability;
K10, Kessler Psychological Distress Scale; PAM, Patient Activation Measure PCP, primary care physician.
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about half the participants, has been shown to influence
PCP contact (SA Kinner, N Lennox, R Alati, et al,
Low-intensity service brokerage increases contact with
healthcare in recently released prisoners: a single-blinded,
multi-site randomised controlled trial. under review),
however these effects were controlled for in the final
regression model, limiting possible differential bias
between PCP status groups. Although we observed
increased hospital utilisation among the PCP-contact
group, we were unable to disaggregate this to test for dif-
ferential effects on preventive healthcare (ie, tertiary pre-
vention) and emergency care utilisation. Additionally, we
were unable to determine what health conditions were
responsible for PCP-associated hospitalisations. The rela-
tive contribution of these unmeasured factors is an import-
ant focus for future research. The outcome investigated
was health service utilisation. Although this is suggestive of
health improvement, actual health outcomes were not

assessed. Lastly, 1-month PCP contact and the utilisation of
other health services at 1 month were assessed contempor-
aneously, further complicating the process of making
causal inferences. However, the two subsequent follow-up
periods (3-month and 6-month) are not similarly affected.
Given that nationally, 81% of Australians access a com-

munity PCP over a 12-month period,45 the 1-month PCP
contact prevalence observed here likely reflects the ele-
vated healthcare needs of ex-prisoners reintegrating into
the community. However, despite the high level of
health need in this population, the majority of
ex-prisoners in our study did not receive PCP consult-
ation during the first month after release—a critical
period for ex-prisoner healthcare planning and preven-
tion.16 Although higher than in the general population,
the rate of PCP contact observed here may be inad-
equate to meet the significant health burden experi-
enced by recently released ex-prisoners, particularly

Figure 1 Kaplan–Meier survival curves of health service utilisation for 6 months of follow-up postrelease from prison. PCP,

primary care physician.
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Indigenous ex-prisoners.15 46–48 The marginal 1-month
PCP contact increase in those reporting participation in
prison transitional programmes may reflect some
modest benefits of transitional planning for ex-prisoner
healthcare.
Compared to the no-PCP-contact group, the PCP-

contact group had more chronic conditions, medication
use and a greater risk of severe mental illness (ie, K10 dis-
tress). It is possible that the increased service utilisation
rates we observed may reflect increased morbidity or a
general propensity to access healthcare services in the
PCP-contact group, such that PCP contact had no causal
effect on subsequent healthcare utilisation. However,
potential differential influence from these factors was con-
trolled for in the regression model. The increased rates of
utilisation of specialised care (ie, mental health and
AOD), hospital and subsequent PCP services observed
here suggest that early PCP contact postrelease facilitates
referral to other health services, thus serving as a critical
entry point into the health system for ex-prisoners reinte-
grating into the community. This gateway effect may be
due to a combination of factors including low cost, low
stigma, closer provider proximity, broader geographic dis-
tribution, easier appointment processes, pre-existing phys-
ician familiarity and reduced waiting times compared to
other service types.
In participants who reoffended during follow-up, there

was no significant association between PCP contact and
other health service utilisation, whereas we observed sig-
nificant positive associations for ex-prisoners who stayed in
the community. Previous research has demonstrated the
benefits of mental health, AOD and PCP service utilisation
specifically related to reduced recidivism in ex-prisoner
populations.11 49 50 It is possible that high frequency recidi-
vists have many of their health needs addressed in prison,
reducing their need for community healthcare. However,
prior research has shown that recidivism fragments
ex-prisoner community care, interrupting preventative
healthcare planning and increasing barriers to access.11

For high-frequency reoffenders, further case management
and/or more comprehensive healthcare planning and
intervention is likely to be necessary.
The association between 1-month PCP contact and

other health service utilisation held for both first-time
and repeat offenders, except that among first-time offen-
ders the 1-month PCP contact did not predict increased
AOD service utilisation. The reasons for this are unclear.
First-time offenders may be less likely to identify their
substance use as problematic or conversely, they may be
more likely to perceive that they can maintain prison-
initiated abstinence without postrelease community
health service intervention. Therefore, early PCP
contact may improve continuity of care for both first-
time and repeat offenders, provided they remain in the
community for at least 6 months postrelease.
Prior studies have shown elevated service utilisation rates

for ambulatory care-sensitive conditions in ex-prisoners13

and that primary care engagement reduces ex-prisoner

healthcare costs.30 This suggests that prison resettlement
programmes integrating timely, community-based PCP ser-
vices may be a cost-effective way to reduce the excess public
health burden attributable to ex-prisoners. There remains
an urgent need to develop and rigorously evaluate such
interventions, both in Australia and internationally.51 52

Given the over-representation of Indigenous people in
Australian prisons,53 their poorer health outcomes postre-
lease,48 and the lower 1-month PCP contact rate we
observed in this group, there is a particular need for tar-
geted, culturally-sensitive programmes to increase PCP
intervention in Indigenous ex-prisoners. With Indigenous
people over-represented in Australian prisons by an
age-adjusted factor of 13,53 such interventions could play
an important role in closing the health inequity gap.54

The current study provides previously unavailable evi-
dence that early postrelease PCP contact increases
health service utilisation in the community, especially
during the period where ex-prisoners are at highest risk
of poor health outcomes.55 Moreover, early PCP contact
may aid ex-prisoners in multiple ways including creating
an attainable health plan; fostering health system literacy
and communication; reducing barriers and facilitating
health system navigation. In effect, PCPs may be func-
tioning as both physician and ‘case manager’.50 51 By
reducing financial barriers for ex-prisoners, contempor-
ary healthcare reforms, such as the Affordable Care Act in
the USA, represent a pivotal opportunity for PCPs to
foster correctional healthcare partnerships, promote
timely engagement and provide targeted interventions
in this previously underserviced group.56 In this context,
our findings imply that increased cooperation and inte-
gration of prison and community primary care providers
aimed at maximising PCP access soon after release from
prison is a public health priority.
Our results suggest that 1-month PCP service utilisa-

tion is associated with increased utilisation of mental
health, AOD, hospital, and subsequent PCP services for
at least 6 months after release from prison. Our findings
provide new evidence that facilitating early postrelease
PCP service contact may be an effective and practical
way to improve ex-prisoner healthcare integration in the
community. Future research should focus on under-
standing the factors underlying this positive association
between early PCP contact and subsequent health
service utilisation, in order to inform effective pro-
grammes to manage the health needs of this vulnerable
population. Replication using a randomised design
focused on establishing a causal relationship between
early PCP contact and increased utilisation of health ser-
vices by using more detailed administrative health data
and evaluating the associated health outcomes, is feas-
ible51 and strongly recommended.

Author affiliations
1Centre for Health Services Research, School of Population Health,
The University of Western Australia, Perth, Western Australia, Australia
2Melbourne School of Population and Global Health, The University of
Melbourne, Carlton, Victoria, Australia

Young JT, et al. BMJ Open 2015;5:e008021. doi:10.1136/bmjopen-2015-008021 9

Open Access



3National Drug Research Institute, Curtin University, Perth, Western Australia,
Australia
4General Practice and Primary Health Care Research, School of Medicine,
The University of Notre Dame Australia, Fremantle, Western Australia, Australia
5Institute for Health Research, The University of Notre Dame Australia,
Fremantle, Western Australia, Australia
6Queensland Centre for Intellectual and Developmental Disability, School of
Medicine, The University of Queensland, Mater Misericordiae Hospital, South
Brisbane, Queensland, Australia
7School of Medicine, the University of Queensland, Herston, Queensland,
Australia
8School of Public Health and Preventive Medicine, Monash University,
The Alfred Centre, Melbourne, Victoria, Australia
9Murdoch Children’s Research Institute, Parkville, Victoria, Australia

Acknowledgements The authors would like to thank the members of the
consumer and community advisory groups established for the Passports
project, Queensland Corrective Services for assistance with project design and
implementation, and both Centrelink and Queensland Probation and Parole
Office for assistance with tracing. The authors would also like to acknowledge
the Passports project team’s commitment to a very challenging project, and
the late Professor Konrad Jamrozik for his pivotal role in conceiving and
designing the Passports study. The authors also wish to acknowledge the
Passports study participants for sharing their stories with us. The views
expressed herein are solely those of the authors, and in no way reflect the
views or policies of Queensland Corrective Services.

Contributors SAK and NL developed the original research proposal,
methodology, and data collection tool. Authors MB and JTY developed and
conducted the statistical analysis. JTY wrote the initial draft manuscript.
All authors contributed significantly to the interpretation and synthesis of
results, and were involved with the development of the final manuscript
submitted. All authors, external and internal, had full access to all of the data
(including statistical reports and tables) in the study and can take
responsibility for the integrity of the data and the accuracy of the data
analysis. JTY is the guarantor.

Funding The Passports study was funded by National Health and Medical
Research Council (NHMRC) Strategic Award #409966. Stuart Kinner is
supported by NHMRC Senior Research Fellowship #1078168.

Competing interests None declared.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement No additional data are available.

Transparency declaration The lead author JTY, affirms that this manuscript
is an honest, accurate, and transparent account of the study.

Open Access This is an Open Access article distributed in accordance with
the terms of the Creative Commons Attribution (CC BY 4.0) license, which
permits others to distribute, remix, adapt and build upon this work, for
commercial use, provided the original work is properly cited. See: http://
creativecommons.org/licenses/by/4.0/

REFERENCES
1. Fazel S, Baillargeon J. The health of prisoners. Lancet

2011;377:956–65.
2. AIHW. The health of Australia’s prisoners 2012. Canberra: Australian

Institute of Health and Welfare, 2013.
3. Marshall T, Simpson S, Stevens A. Use of health services by prison

inmates: comparisons with the community. J Epidemiol Community
Health 2001;55:364–5.

4. Feron JM, Paulus D, Tonglet R, et al. Substantial use of primary
health care by prisoners: epidemiological description and possible
explanations. J Epidemiol Community Health 2005;59:651–5.

5. Adams DL, Leath BA. Correctional health care: implications for
public health policy. J Natl Med Assoc 2002;94:294–8.

6. Binswanger IA, Krueger PM, Steiner JF. Prevalence of chronic
medical conditions among jail and prison inmates in the USA
compared with the general population. J Epidemiol Community
Health 2009;63:912–19.

7. Wilper AP, Woolhandler S, Boyd JW, et al. The health and health
care of US prisoners: results of a nationwide survey. Am J Public
Health 2009;99:666–72.

8. Hobbs M, Krazlan K, Ridout S, et al. Mortality and morbidity in
prisoners after release from prison in Western Australia 1995–2003.
Australian Institute of Criminology, 2006.

9. Spaulding AC, Seals RM, McCallum VA, et al. Prisoner survival
inside and outside of the institution: implications for health-care
planning. Am J Epidemiol 2011;173:479–87.

10. Flanagan NA, Lo Bue-Estes C. Health care needs of inmates
leaving U.S. prisons and recommendations for improving transitional
health care. Int J Comp Appl Crim Justice 2005;29:19–32.

11. Kubiak SP, Zeoli AM, Essenmacher L, et al. Transitions between jail
and community-based treatment for individuals with co-occurring
disorders. Psychiatr Serv 2011;62:679–81.

12. Baillargeon J, Penn J, Knight K, et al. Risk of reincarceration among
prisoners with co-occurring severe mental illness and substance use
disorders. Adm Policy Ment Health 2010;37:367–74.

13. Wang EA, Wang Y, Krumholz HM. A high risk of hospitalization
following release from correctional facilities in medicare
beneficiaries: a retrospective matched cohort study, 2002–2010.
JAMA Intern Med 2013;173:1621–8.

14. Alan J, Burmas M, Preen D, et al. Inpatient hospital use in the first
year after release from prison: a Western Australian
population-based record linkage study. Aust N Z J Public Health
2011;35:264–9.

15. Baillargeon J, Giordano TP, Rich JD, et al. Accessing antiretroviral
therapy following release from prison. JAMA 2009;301:848–57.

16. Draine WJ, Herman DB. Critical time intervention for reentry from
prison for persons with mental illness. Psychiatr Serv
2007;58:1577–81.

17. Sered S, Norton-Hawk M. Criminalized women and the health care
system: the case for continuity of services. J Correct Health Care
2013;19:164–77.

18. Cuellar AE, Cheema J. As roughly 700,000 prisoners are released
annually, about half will gain health coverage and care under federal
laws. Health Aff 2012;31:931–8.

19. Cabana MD, Jee SH. Does continuity of care improve patient
outcomes? J Fam Pract 2004;53:974–80.

20. Conklin TJ, Lincoln T, Flanigan TP. A public health model to connect
correctional health care with communities. Am J Public Health
1998;88:1249–50.

21. Nutting PA, Goodwin MA, Flocke SA, et al. Continuity of primary
care: to whom does it matter and when? Ann Fam Med
2003;1:149–55.

22. Kinner S, Streitberg L, Butler T, et al. Prisoner and ex-prisoner
health improving access to primary care. Aust Fam Physician
2012;41:535–7.

23. Oliver P, Keen J, Rowse G, et al. The effect of time spent in
treatment and dropout status on rates of convictions, cautions and
imprisonment over 5 years in a primary care-led methadone
maintenance service. Addiction 2010;105:732–9.

24. Bindman A, Grumbach K, Osmond D, et al. Primary care and receipt
of preventive services. J Gen Intern Med 1996;11:269–76.

25. Forrest CB, Starfield B. Entry into primary care and continuity: the
effects of access. Am J Public Health 1998;88:1330–6.

26. Starfield B, Shi L, Macinko J. Contribution of primary care to health
systems and health. Milbank Q 2005;83:457–502.

27. Weber EJ, Showstack JA, Hunt KA, et al. Does lack of a usual
source of care or health insurance increase the likelihood of an
emergency department visit? Results of a national population-based
study. Ann Emerg Med 2005;45:4–12.

28. Solberg LI, Maciosek MV, Sperl-Hillen JM, et al. Does improved
access to care affect utilization and costs for patients with chronic
conditions? Am J Manag Care 2004;10:717–22.

29. Howerton A, Byng R, Campbell J, et al. Understanding help seeking
behaviour among male offenders: qualitative interview study. BMJ
2007;334:303–9.

30. Erickson CD. Using systems of care to reduce incarceration of youth
with serious mental illness. Am J Community Psychol 2012;49:404–16.

31. Kinner SA, Lennox N, Williams GM, et al. Randomised controlled
trial of a service brokerage intervention for ex-prisoners in Australia.
Contemp Clin Trials 2013;36:198–206.

32. Hibbard JH, Stockard J, Mahoney ER, et al. Development of the
Patient Activation Measure (PAM): conceptualizing and measuring
activation in patients and consumers. Health Serv Res 2004;39
(4p1):1005–26.

33. Kessler RC, Barker PR, Colpe LJ, et al. Screening for serious mental
illness in the general population. Arch Gen Psychiatry 2003;60:184–9.

34. Hayes S. Hayes Ability Screening Index (HASI) Manual. Faculty of
Medicine, University of Sydney, 2000.

10 Young JT, et al. BMJ Open 2015;5:e008021. doi:10.1136/bmjopen-2015-008021

Open Access

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1016/S0140-6736(10)61053-7
http://dx.doi.org/10.1136/jech.55.5.364
http://dx.doi.org/10.1136/jech.55.5.364
http://dx.doi.org/10.1136/jech.2004.022269
http://dx.doi.org/10.1136/jech.2009.090662
http://dx.doi.org/10.1136/jech.2009.090662
http://dx.doi.org/10.2105/AJPH.2008.144279
http://dx.doi.org/10.2105/AJPH.2008.144279
http://dx.doi.org/10.1093/aje/kwq422
http://dx.doi.org/10.1080/01924036.2005.9678730
http://dx.doi.org/10.1176/ps.62.6.pss6206_0679
http://dx.doi.org/10.1007/s10488-009-0252-9
http://dx.doi.org/10.1001/jamainternmed.2013.9008
http://dx.doi.org/10.1111/j.1753-6405.2011.00704.x
http://dx.doi.org/10.1001/jama.2009.202
http://dx.doi.org/10.1176/ps.2007.58.12.1577
http://dx.doi.org/10.1177/1078345813486323
http://dx.doi.org/10.1377/hlthaff.2011.0501
http://dx.doi.org/10.1370/afm.63
http://dx.doi.org/10.1111/j.1360-0443.2009.02856.x
http://dx.doi.org/10.1007/BF02598266
http://dx.doi.org/10.2105/AJPH.88.9.1330
http://dx.doi.org/10.1111/j.1468-0009.2005.00409.x
http://dx.doi.org/10.1016/j.annemergmed.2004.06.023
http://dx.doi.org/10.1136/bmj.39059.594444.AE
http://dx.doi.org/10.1007/s10464-011-9484-4
http://dx.doi.org/10.1016/j.cct.2013.07.001
http://dx.doi.org/10.1111/j.1475-6773.2004.00269.x
http://dx.doi.org/10.1001/archpsyc.60.2.184


35. Andrews G, Slade T. Interpreting scores on the Kessler Psychological
Distress Scale (K10). Aust N Z J Public Health 2001;25:494–7.

36. Carroll M, Kinner SA, Heffernan EB. Medication use and knowledge
in a sample of Indigenous and non-Indigenous prisoners. Aust N Z J
Public Health 2014;38:142–6.

37. Stata Statistical Software: Release 13 [computer program]. College
Station, TX: StataCorp LP, 2013.

38. Andersen PK, Gill RD. Cox’s regression model for counting
processes: a large sample study. Ann Stat 1982;10:1100–20.

39. Goggins WB, Finkelstein DM. A proportional hazards model for
multivariate interval-censored failure time data. Biometrics
2000;56:940–3.

40. Guo SW, Lin DY. Regression analysis of multivariate grouped
survival data. Biometrics 1994;50:632–9.

41. White IR, Royston P. Imputing missing covariate values for the Cox
model. Stat Med 2009;28:1982–98.

42. White IR, Royston P, Wood AM. Multiple imputation using chained
equations: issues and guidance for practice. Stat Med 2011;30:377–99.

43. Hayman NE, Askew DA, Spurling GK. From vision to reality:
a centre of excellence for Aboriginal and Torres Strait Islander
primary health care. Med J Aust 2014;200:623–4.

44. Schofield P, Butler T, Hollis S, et al. Are prisoners reliable survey
respondents? A validation of self-reported traumatic brain injury (TBI)
against hospital medical records. Brain Inj 2011;25:74–82.

45. ABS. Patient Experiences in Australia: Summary of Findings, 2012–
13. Canberra: Australian Bureau of Statistics, 2013. 4839.0.

46. Wohl D, Scheyett A, Golin C, et al. Intensive case management
before and after prison release is no more effective than
comprehensive pre-release discharge planning in linking

HIV-infected prisoners to care: a randomized trial. AIDS Behav
2011;15:356–64.

47. Binswanger I, Redmond N, Steiner J, et al. Health disparities and
the criminal justice system: an agenda for further research and
action. J Urban Health 2012;89:98–107.

48. Krieg AS. Aboriginal incarceration: health and social impacts. Med J
Aust 2006;184:534–6.

49. Hammett TM, Roberts C, Kennedy S. Health-related issues in
prisoner reentry. Crime Delinquency 2001;47:390–409.

50. Freudenberg N. Community health services for returning jail and
prison inmates. J Correct Health Care 2004;10:369–97.

51. Wang EA, Hong CS, Shavit S, et al. Engaging individuals recently
released from prison into primary care: a randomized trial. Am J
Public Health 2012;102:e22–29.

52. Kinner S, Burford B, van Dooren K, et al. Service brokerage
interventions to improve health outcomes in ex-prisoners (protocol).
Cochrane Database Syst Rev 2013;36:198–206.

53. ABS. Prisoners in Australia 2014. Canberra: Australian Bureau of
Statistics, 2014. 4517.0 2014.

54. Affairs I, Rudd K. Closing the gap on indigenous disadvantage: the
challenge for Australia. Australia: Department of Families H,
Community Services, 2009. http://www.dss.gov.au/sites/default/files/
documents/05_2012/closing_the_gap.pdf

55. Merrall ELC, Kariminia A, Binswanger IA, et al. Meta-analysis of
drug-related deaths soon after release from prison. Addiction
2010;105:1545–54.

56. Rich JD, Chandler R, Williams BA, et al. How health care reform can
transform the health of criminal justice–involved individuals.
Health Aff 2014;33:462–7.

Young JT, et al. BMJ Open 2015;5:e008021. doi:10.1136/bmjopen-2015-008021 11

Open Access

http://dx.doi.org/10.1111/j.1467-842X.2001.tb00310.x
http://dx.doi.org/10.1111/1753-6405.12203
http://dx.doi.org/10.1111/1753-6405.12203
http://dx.doi.org/10.1214/aos/1176345976
http://dx.doi.org/10.1111/j.0006-341X.2000.00940.x
http://dx.doi.org/10.2307/2532778
http://dx.doi.org/10.1002/sim.3618
http://dx.doi.org/10.1002/sim.4067
http://dx.doi.org/10.5694/mja14.00766
http://dx.doi.org/10.3109/02699052.2010.531690
http://dx.doi.org/10.1007/s10461-010-9843-4
http://dx.doi.org/10.1007/s11524-011-9614-1
http://dx.doi.org/10.1177/0011128701047003006
http://dx.doi.org/10.1177/107834580301000307
http://dx.doi.org/10.2105/AJPH.2012.300894
http://dx.doi.org/10.2105/AJPH.2012.300894
http://www.dss.gov.au/sites/default/files/documents/05_2012/closing_the_gap.pdf
http://www.dss.gov.au/sites/default/files/documents/05_2012/closing_the_gap.pdf
http://dx.doi.org/10.1111/j.1360-0443.2010.02990.x
http://dx.doi.org/10.1377/hlthaff.2013.1133

	Early primary care physician contact and health service utilisation in a large sample of recently released ex-prisoners in Australia: prospective cohort study
	Abstract
	Introduction
	Methods
	Study population
	Assessments
	Exposure—PCP contact by 1 month postrelease
	Study outcomes
	Statistical analysis
	Ethical considerations

	Results
	Participant inclusion
	Follow-up interview occurrence
	One-month follow-up PCP contact
	One-month follow-up PCP contact and  health service utilisation

	Discussion
	References


